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Abstract 



A method for manufacturing a thyristor (100) and a thyristor (100) are provided in which the lifetime of minority carriers is controlled 
to improve the trade-off relationship between an ON-state voltage and a turn-off time and attain a high frequency and a low loss. 
Shielding members (110, 120) formed of metal plates are provided respectively in spac es abo ve a plane on which a cathode 



electrode (106) is provided and a plane on which an anode electrode (105) is provided. 



Data supplied from the esp@cenet database - 12 



http://12.espace..Vabstract?CY=ep^ 03/08/19 




as) u*mmtft (jp) 



& m 4# & *g (a) 



4^^9-260640 

(43)^BSa 9 ^(1997)10^3 5 



(51)Int.CL 8 
HO 1L 29/744 
21/322 
29/74 



F I 

H 0 1 L 29/74 
21/322 
29/74 



c 
K 
F 



21/332 




3 0 1 






(21)ffiBS»^ »«JF8-61364 


(71)aKA 


000006013 








(22)mJSB ¥JB3E 8 ¥0996) 3^180 




JKECtB^ftEHEWL©!^— TB 2 « 3 ^ 




<7i)aiieA 


000004097 












3(ce^=pftHKrt^trr 2 t m 2 # 2 n 




(72)$WH# 








^3P3KTftEBEC3tL©l*3-Te2#3^ = 










(72)589i# 








3R»aK=f«fflEyL<Ort=TB2#3^ H 










(74)«ffiA 


#a± web swa (^2«) 









(54) \3mv>%m VTUX*09mi3&i3jzZfi-*f-'fVX9 
(57) [Sift] 

[pan ^-gi!^-vur<7)^-<7^-fAS:$(HJii-r-s.cii: 
rasas jttHH' vxfz&m-rz 

V . T y - Hlgffi 1 0 5 A<g£lt O JiSISO 

2 0^ffilS$iXTV^. 




HL 



HL:RD« 

1 1 : 4 * -/i^BII 

1 2 : *KAfl« 

110.120 : If * 



(2) 



#RH 1 9-26064 0 



m&* n mi mmmnm 1 s&2gtgM 
<r>m 2 , is i m&Mcom 3 
£*u mn3*mw.m<7i3mmz. smmtm^tn-z 
m2m^m<^m4^mmi^v. msus 3 

*fWltf)*fc»L-CWti!>*i^:JIS2Wik*fllifcU--f 

( amies* i tsw^Bi^i^-Jttsi'f 

«K*24*fWJ*>lWB»l««J:9 

m^Tt-yzmstL. ■msm2^m^m^msSM2m& 
*is**h/i%<i£*i«^ie»oiM 

[MS* 3] *HEIiB(aH±. 

( b - i ) Mies* 2 «s<o±«t=»r«tf5Wn^— 

( b - 2 ) Msmtta-hff*> . WiBS -f * VfcflUt L 
T m IBS* 2 *M si- v&AfS i* 5r afrfrWKBJfc-r & II £ 

[ff*JS4 3 l51EXS(a)<4, 

Buiexg(b){4. 

me* 2 co-r * ^a^«w«:^«ttt:jB*-f-4xa&fli 
4 swaa i is» y x * ^sut*-^ . 
[«*j*5j friExa(a)»±, 
( a - 1 > mim i «B<o±»t=Bf3e<ow -vw 

•T-Sig^SrffiiS-r-S'XSt . 

<a-2)JWIS««fltf5±«*»4>, UiSfi^^-VSrSSItL. 
T TUIBS* 1 CM * AfBtS Sr SfrfrW C »*f & X«£ 
*U 

HUiBXg(b)li. 

(b-3>i»EiB2«iHi*»^. maa-fsi-^fcAiiwi 
st l t meat 2^^- ya*jw«r£*t=* -> t 
sxusrw-rs, «*j«4iEtt<DiM yx 



[ii^6 ] itrieigiiJt*w±ai*^B^?n?.B?ies 

OJSWJWtt. 10:1 — 1: 10KSlT'J.Sii*«5 
100m mfcUbTiboT . 
UX:? 

[M*4!8] iCI8(a)U. 
(a-3)HtfieS51«ffifflfl*»fe, 11*13*4 ^ys^icM 

sxefr^ru 

HiTiBXS(b)(4. 

(b-3)Buis^2mfisw*>^, m&MJ *y*±mizB& 

8* LT lwf5S5 2 «0-f * 5^EA««* Ai«(=«r> t»*-*- 

txgfcir*-*. nxmimmewj o**<o9m% 
[is^j»9 ] me* i WHg*»fcH»f s*i*twe»-f 

*Vfc, B9fElg2m : BifRI* l 4»B3St$tt«,Biffea'f Ttvo 
ggStifc^Wi. 0. 5 : 1~1 : 1 ^>mSX'h^^8 

fe»WM y x * eo«!it#&. 
m^lOl mtZSmtVte. Ne. Ar, Kr. 

* ycr>mmiz<vx.*>i>3?-i±. looiwev 
mssm i ffiffiiaifc i t/trrsen* 2 ^m^^ti^m 

IBS-f^-VcO-^ff-^tSii. 2X109-2X1011/ 

c m^^mx-h -i.it ^ 1 B«<w-f y x^otms- 
a. 

[fft^m WiEXS(a)*Jj:lf(b>tt. 
B?^fi-f ^- V<0J!gStC=5W:*o T . mie-y-'f coiEM 
5*C/mi nUlTOiSJS^IiET'#iaL> ItHeS'f^ 

>cr>mtt<Pi±. Hute-y-'f yx^coiaas:3 5 o~4 0 o 

lei'f ^ VC r )7;l'X>'XW lxl0 s pc/cm J - s 
e c IXTt i d tCBuiefi^ jT ^Sr^StrsXSfc . 

Miem-f 3j->-^K?Jtf^. Btne^ yx^^isssr. 5*c 

iis^ji 123 mi m.mL<r>m 1 *mw.m. m2m^. 
m<r>m 2 *m#m » m 1 mwmcom 3 ^^a^w^w 

um3*mwm<n%mmz. 
«: ji 2 4 sr^L, H9iem 3 *mwm 

m4^*«^itLTiS(t^tutmim®t, Miemi 
amwmcr>Mz^xm.»^tzm2nmt zmzti-v 



(3) 



^^9-2 6 064 0 



63fl2<7>-f *>-&A«$k£r<it;i.5>.r k Zmmt-tZV 
k Sr^ftkf SHi^l 2K«<01M 'J^. 

[a**i5] i«ri2aii*5«fcvm2^^ Jtv&Afus 

(i. kUc:£t^fc»j£$ftT^i>£k£#1&k-fSI1t 

im^ie] mesm-yii. Ne . Ar s Kr. 

[0001] 

va vx?*,zmtz>. 

[00 02] 

[«e*cOiSS5] 1M 'J**-^-* K&k'^iS 

ix«f, WffiEl 0 kV. *M V xfmftmcT)* ^sWfctf 
Kl 0 0A<7^^2r^-r6^S*^^$iXTV.^. -JR 
Wfcs -1M y-x^C&wti*:*:^ ■XyWtmW&z. 

V^*>KDSJHatS#ttSr^-& £ k # 1 otfD^S 
Sk&o-O^. VAflzfi^Xtef—y^ytzm 

xmim^y^B^mo-ti t \,^tz b i — 
[0003] jrv^ffi^tisn-rs fcx*/Mr-*ftea«i 

^ftaMfcSiifclM y^tckoTTii. x*/u**-m$j 

[00 04] ^-^7B§ia§:M<-r&^t- 
SfflSftTv^g,. 'm.*^VT<r>n 7?4 



izmm (*tii±mm) mmiz£ix>>vz\>> 
m&wzmx-th. 

[ooo6]S2it isvztyimmzvHt* fly-? 

stt^umx-ho. ±gZ'mmmigiZm$i-rzzbiz£ 
r>xm&&?mm^xmzi. ^m^m^nm^^ 
bLxmrn-rzitcox-hh. *lx. wmumnx*. 

fr-3. 

[00 07] mo^klJ^T^^&^ft^-Y'JT 

WMim^isd^m^mmt^^x^ms. 
xcomm&jzz < . t^mmz^m-t h z. t ummxh 

«^C1gjE*«T'#^^k'<oraSSr*Lrv%S. 

[0 0 08] ^2<7)^tc:J3^T(J:. x^^f-ESrW 

&cwJ?&l.*r*VT<?>7 4 7*4 A$r#«. r 0 . Tjk 
L . tgJIE&ttlgO K— X*5r flb fc k . !RUm»0^ 

-T £ . -5- LT . -5" ^Oit PJffift *>W*«ft k k LT 4* 6 

[0009] 
[ftl ] 

* 1 1 1 -v,* 

[00 10] fcw»dWf*jMR9:fc-3. 

s> <omm («£AXPa) tfc^jwx*. ^sffia^oa 

«4K-Xft* bft^tem&h 0 . x*;i^f-fc*«-4 



(4) 



^¥9-26 064 0 



[0012] &m&mkm (#hpp3 - 2 4 5 5 6 9-§- 

&$8) (C{±. x*/l^-#6Me VliLhom^HaibSV-* 
l±#>"V*g£K-;*a<*£«<^;iT^&f*-4i:. »® 

eBf - 4 iHfc* a- V TO =7 -4 7 * A J*tfffiEI,z9mfc2 

[0013] l*>u ^Tm^ffy^^m^m^L 

izmht>*^&mt l zi>te&xt&tmm.ztx& ztiz* 
4. *y%j£k?-y*y&fmt<obi'-) t *7 
ac#-f 4 - 1 i±mmx-h & 1 1 ■> -5 &\m&$> o tz . 

[0014] iOJ: 3£Hffi£flfrW4:tt*>t;:. fcTFO 

fc^-Sc* * U TO 9 4 7 * 4 -MHfflttra^ S3K 1 < Y- 
Shimizu.Proc. of ISPSD'90 pp. 231-235 " Application 
of a Proton Irradiation Technique to High Voltage 
Thyristors ") ■"$>.. $M2 (W.Wondrak.Proc.of ISPSD' 
88 pp. 147-152 " PROTON IMPLANTATION FOR SILICON PO 
WER DEVICES " ) . ZL.X3M3 (T.Nakagawa.Proc.of 
ISPSD' 95 pp. 84-88 " A NEW HIGH POWER LOW LOSS GTO 

[0015] Ctlfcti, 7oh^«^t^if 

mmmzmi-tz tim.* * u t<ob*s£4»4> 
t Lxmm-?z>i><r>x$>o. imxj^A^-ntmtcx 

i-oTiHSc^-r yT<D9>f 7 ? 4 J±*%r*fflm-%Zb 
[0016] L*>U *t=KIHtfc J: "5 fciWffil 0 k 

v<o-«m vx?%b'x-i&. >■ y 3 >-s«oJ?$a<li: s y 

[00 1 73 mtli, 5C»;2^fc^TT.Nakagawa*J^ 
f4. JISBHiMDiii:*— ^^Bfra;*^ ?«EV 

bsp fc:t*/Hf*— 8BfcE off t<0M^Sr@ 1 4 
fc. ^CiR2^fc(t.&GTOcOgi5^1tfiS;5r0l 5CC5rf. 
[00 1 8 3 $M2lzti\ l iXii. To h>-f-A*J|3l 
5t^tNX* -y^Jf (n E ) fffl. V- KB 

(K®) «*»4,!Rl«3*L. ^i3rSD 1I (±P'<;-7.Ji 
( P B ) b N^-7Jg ( n B ) 0«-&*>£>?RfIiag4-t'0 

&jL*>u*?-*mJ<;2-£&Zblzft%^. ?-y*7m 

*/Mr-«* E 0 , , l#i;*ct 4 flfa £ ^ L T fc 
0. A'U ?W±Vi &r b^*fU*?-m£:E 0{i bl±hl' 
-Y*7fflmizh&Zbtfhfr&. Z<7)£dlz. 



&m?-Z>Zbt,z%:Z>. 

[00 1 93 ttz. isV?>&&tfm<%itzi§ri!r. ft. 

mizitK-x «t 9»iMa«fc. -r^r^*>j: ^mx*/^- 

•CTohv5riiA-r*£^*>'ft«,„ 01 6fc«tl/iai 7 
C. {gx*;i^— T-co&Aiiitf. lftx*/L-^— 

S-SVf . 5:*5. HI 6*5*1/111 7KtsvvC(i. 8SiSi£ 

[00203 fl£x^l^-TO&A£fif-?*:^(;±, EH 
1 6 tzifit «fc o iz s mm&W R r <r>&®X'%i fc'^x *)V 
tf-tfim-r&coiztt L , &x*/l^--C'05i£A£4=ro 
fc«*!4, 01 7^-rid^, ^®u!SE s t;*i{t?. 

Ot:{±. TO b y(±4-5M e V£LkcO^*)U*r—lZ%: 

st. >- y n b comcmzmz?- x o iz% k> . 

hmUtiLW. R P 4 T'tc*5 h x.*/U*c-m&&± £^b 

- 1 ti, ^®{aSE s *^^fflraR P £ X'lZ tiVh 
&&XlfanmLS.i>WjctZz.bt:mmLX£>0. 
Wa^fficO^Hrftt^IS^T . iHSdr a- y TO =y 4 y ? 4 

[00 2 1 3 «^5j->-b*-i>.SrfflV^. i 
Jr+yT09^7^-<jU«iJffll^tLTi±. ^iJ^tfAift 
4 (*H#l i f^#g4056408. Nov. 1,1977 " REDUCING THE 
SWITCHING TIME OF SEMICONDUCTOR DEVICES BY NUCLEAR 

IRRADIATION ") CJI^$fl.SK«* { 35 ZtllZ* 

mwmm^commm^b ^mmm^ztm- & * * v t* 

-AOfT*>^-^ (±ieSS»;40Fig.6#HS) , 

$kw.<7>*mb *>*&>ismmz}mz>4 tvt-A^ 

»lt (±f23tifi4«0Fig.7,8#B§) l?(CJ;0, 
!S^ffilfit^Sr0& t, OTA 0 . SaMlUKJiH . Hef 

Mx*,^- s mt**imiti-& b\^ t&mco^ 
x-h&. 

[00223 

[ miffm L X o b -t 4 ISM 3 £Lt3ttH «t d 1= . 

mico^mibgi&nsLmxmizti^xii. i$x.*>i<*- 

<?>7n h * v h'-A Sr&A-f 4 ^ t * 

lir^-f 7^^A$iJWSrfi : 3i t*^<^f$ixTV^ 
3L*)V*?—*-m<thZ.bX'. ?-y*7#fCDXJ* 
-f 7^EV DS p b x*/Mf-iS*E of t i: «W»s6* M — 
r-'5i-7lRI^lC^4hV^rafl^. ^^BB^O^m'tt 

[00233 *^t±±ieoj; o ^ras&s$r«sm-t4^ 



(5) 



#HT9-2 6 0 64 0 



[00 24 3 

meow vx? <?>w&mit „ & i mm. worn i 

t, m&&iimmnx-izmL.Tikitt>tLtcm2%m 
tiffittz-yj vxfe>wmirmx'$>-?x. (a.mim 

l „ gfr igm 2jmm&mEM i ««i * o ^(aatc , 

mfcr&JMt. (b)mm2mmmtr>bmmfc<nx - 
*}i>*?-z*rt-hm>i*y$:miL. mizm2*m#m 
ftcomzM2 mm£ y )e>&miz, 'jr^^vTemmiZ 
mmn,m2^ *y&x®&* : &&L-r sxat ^mt 

[0025] *%mz&z>m-$cm2§m<?>-*M v*?co 

XS&2C04 *>&Am&i:®ft&i\ l zM&L-*Z>Tm* Ztl 
*'ttffiz.X Wg,. 

[00263 *&.mz&hmigm3tm.cDy-4 v*?<n 
sumxmit. miJM( a>#, ( a - 1 mum i mso 

at, (ai-2mtmimc?>±m*t>. mm-i*y* 
m$iL-zm?M i *m ^y'Axmm^^mzm^-r^ 

I§S:tL, girtBXfI(b)#>\ (b - 1 >frl2S&2^6<D 

at, (b-2)friesKf*:co±gp*^. Biriem-fjfi'Sr 

[00273 ^ftrnzttztniKmiimcoyj vz.fe> 
w&kxm±. t?riBxs(a)*>\ tmmi^^y&X'm 
M£®ftmzmf&-?zjMz:m£. tmxmibw. m 

tm 2 <7M *y&Xffl&Z±m3lzBfcthJM* ffit 

[00283 *%Lmz&&$%wim5§m<viM yx?<o 
mmxmt. i?nexa( a)#>\ ( a - 1 > buksb i 

iSC^Rlf^^P^^-^Jr^-rs^^SrffiiS-rsX 

st, (a-2)Hufsgmw±gp*^, msmjxy* 

XaSrqtL, 1friEXg(b)*i, (b - 3>ilfrKSS2S§IPJ 

wifmJ*yz4mizMttLrmtem2<7)4*y 
mxmi&*£®izm'>TBi$.-tz>TMZiiLr^2> . 

[00293 *%BBlw«&IS^6IB®0^'f 'JA^ 

*yt. mitt2ft®mfrbtmztL2>mm4 *y<?> 



mutmtf. io:i-i: icowm-c&h. 

[00303 *^t-^^ii^g7ieS4<W'f U X?<7) 

gli l o o mlz)±Z'h-?X, mWti'£.<mw*iS>-y 
3 0 %&CF t i -3 aaufSPBP^iefSS 

[003 1 3 *^fc«.&ii*JS8ie^^'f y X;?CD 
SSg^i, BuiBX?I<a)#, (a-3)1uES&l«8iffl!l 

&x®®*£mzm'>x&f8.-thT.ftt:3iL. mum 

(b)*<, (b-3)«?riem2^fisM*^, liriefi-f 

£mzmm lx mzm 20M* y&xmi&t: zmzm-* 

x&m-t&xmtttx^z. 

[00323 ^ftmzifc&m&m^mwj v*?co 

mzxmit. Miam 1 ^&mfrt>*mztihmm'( * 

yt. m&&2wmfrhmi*i\&ms£.4*y<r>*!i 

SfJtJfctf, 0 . 5:1 — 1:1 <T>imX'hh . 
[00333 *^^S|g^l OsdM^-i V*? 

eomikijmit. *ytf. n e . a r , k r , 

C, Si, G<z<7)WtlfrX3b'?X. BuieS^f ^^cOmjIB 
j9r5£ox*;l-^— ** lOOMe VJ3LhT*o X , buIBIS 

1 mssiai±3«J:i^m(ie^2«ffi»^Bgsf zttzmm-i 

*y<F><ks\mSS.t)K 2X 1 0 9 ~2X 1 0"/c m^co 

[00343 1 1 iea<o-»>--f 

ycr>mmziktz->x , finetM ux^oajKSr, 5-c/ 
mi nJiiT<5Diaa^ET'#?aL, mis&j * y^mM* 

(4, H?ie-9"^ 'J^^coagSr 3 5 0-4 0 O'ClzM&rt 
&xat, MISmi^:«Blil±3j:^miS^21gS(l!I*^H§ 
W^ixSHtflBSW^ViD^^xvx^l x 1 o 9 p c 
/cm! - s e cWTt^f.&i-ptlfneM^^^Srfi^f 

■thumb. mMEm<< *yco%m&. mtzwv^eo 

SLK Sr , 5 -C/m i n lXFO&K$JiE-C&li&-r ^> t 
[00353 *^BJtC«i.lS^ 1 2Ifi$<D->M U ^.^ 

(±, mi^sfficosii^*ia. m2mnmco&2¥m 
frS, mi ^mMtom 3 § it , 

OH4^f*:^S:*U, 1trlHm3^f*:JiOA.^gLT 

wt ktitzy— hmmt.'j?%<k t,tuiem4^*e 

fc* LTStt htitzIS 1 mffit , h?I£^ 1 *mtemcr>X- 
lzmLXntft>tifzm21$&b&ilmttz-*M VXflzti 

t , mzm 2 ^mfrmftomsm 1 «a 1 0 <offi«t= 
^•r&si 1 o-f ^-vaA^t . B5iem2 ^wtmn 
tttz. 'mi** VT<on-ti8*mm-t&m2<r>4-*y&x 

®JStS-ffii.TV>S. 

[00363 2js^(cf^2>l»*« 1 3iBMfOV^ VX? 



(6) 



^9-260640 



[0037] *ftmz&&m3&% 1 4ieK^>f 

[0038] #& H Jnc&&ft 1 5tE®<0lM 'J X? 

[oo39] *xmztt&m*m i eeaot-f y x? 

Ji. WIEfi'f sJ-V**. Ne, Ar. Kr. C, Si. G 
[00403 

<a. m&<?MB\ >*&mzi%&]&mi t lx. mi 

H2 7 Srffll vtiWR* •* 'J 7^5^ 7 9 4 ^MW^'^Z 
r>\-yXWP%t%>. 

<A- 1 . y Xr?OfJtJ5.>0 1 12— JEWS: 

^uhee-f^ y x:? ioo (TiW^k^t^mmx-ih o . 

02J±. 01^AAHt3J3(t-i»^SfBB0t-*&. 132 
fc*S*i*J:3fc:, UX:? 1 0 014* T J 

tz. p*ry-FBicffl^-r&p + te:i»gi o 2 (si^ 
visioi (sc2¥3s#a) . p*c-x*t=ffi3-r* 

PffiffitSl03 (Sg3¥3£fl£Ji) i:Sr«liTV>i.. 

[oo4i]fLt. pmi&m i o 3±o+*ta±y— 

Nttffi 1 0 7tmftt>H. ?- him 1 0 7 
J£««l 0 3$-ffiO^<J:atc. PUSScS 1 0 3<0«® 
flfcttN** y-H«*»HS-<-* N*te«fefg*sSi 1 0 4 
(*4¥»tM> *WJft*ivcv>«. lit. N*8« 
«M 1 0 4 <±SP^^ttJSP 1 O 8 LT±S 0 . Sgai 
351 0 8tCi3VvCPt£l*JIl 0 336«atTV>*. * 
fc. Pt£SJC«l 0 30^H±tc(2^- h^SSl 0 7 &R 
0*<«k-3t-. *V-Ftil0 6 (if* 1^&) A*s&{t 
fclvCO*. Srfe.. !BBWE^-f 'J^ 1 0 011 y- 

h«s i o 7*»piaaMi i o 3_tt=»j«s*u p**- h 
^tt«±.t::j&££*i.fcNy— i»-»m yx^ictaffl-c 

[00423 <a-2. swr*-v yr<054 -?-5>aim 
fflcDmfaittm>vxtwLtyLtzism'%&-*'( yx? 1 o 

[0 04 3 3 <A-2-l. -4 yaA^®>H 2 IC 
t, # V-H«ffil 0 btfWLVhttfzP&t&mi 0 3<0 

ifttt^n^p^sica 1 o 2cr>mm tias&AmtW) 



1 OiJitfl 2 0*<ffil£$fxTVi&. iefKffcl 1 0*5* 
tfl2 0t±. K®fc«fcl^A®$r^Higlffi-r2»OT"<^ 

[0 044 3 z.ni.ottsm.tei 10*3,fctf 1 20*« 

it^AffiW*> MitflOOMe VjJJLhtCiDjE^ix^ 
N e ( ) Tkk'CVmZLWU^—mJ ^"V t'— A 1 0 
i: . 5£&#:1 1 0*iJ:t/l 2 O^PSPHL 
iSx^-l-f Jfyt'-Al OtfiiA^ft. ^ 

A®$1 l^^m\izm^inhz\kl,ztch. Kcti. ffi 
ffl^-f 5*-y<±NetlE^Six-r» Ar (T/U=*V) . 
Kr (^U7*hy) . C (UtS) . S i (i/'J3» . 

df-£ 1 0 0 M e VJiLLfc-f &<>3i4, i^W^JE"ffc.C;r#o 
TP'&Syil 0 2. Pttgi^l 0 3t,H<=5:-?TV^ 
<^T. iix^SrKJlLT, N" v-D 1 0 1 «0Rfr 

[00453 zi\x\ 4*y$Lkimi i<omm%z 
ti. %m4*ymMt&i l^'KMWT-iiPtsswii o 

3tN-yy rJVS^l 0 lWg^IJ: 0t> N-y'j3 
V3&K10 l<Dft&Wk%&£ol,z. AmmX'li. P 4 
J£g*Sl 0 2hN-y'j3>'ifil Ol^^IJ: K> 

n-v-u nyiti o i <n?mmk?c& x oiz&m. 

[0046 3 HI3Ci5^T{2- N-y'j3yM101 
l*!^K®ffl!Ji3J:t^A®Wtc-eiX'5 f ^=i->'&A^lSl 1 
tfBrfZ2tiX\i&. f ^-53t^^->-?4A^l 

lHWN-y'jayMi o it±. igSS^i l 0*3 iix 

1 2 Otci OSSi^/U^-MW jT yt"— A 1 OjfftSES 
ii. -5-^*. ^^yAJ5SA?tiTV^V^aAMl«l 

2k*iX^Z>. 

[0047 3 J*y&.Affl&l llz&^XlZ. l&KZtl 

tz&4 ■*> c ± -> t v- y n y^fitt*^^ $ ix*S^x: 

P(6^^b-C^&. SiSWJElJ-'f 'JX^ 1 0 OtfDUfl^ 

jf »j Ttf5WtS-S-«t"frk Sr o . u y 9 4 -utimn-zti. 

[00483 <A-2-2. Mffigp^iSAtc J: 
I>;;t. N-£/y a>-S^l 0 irtcOKffiiilfe.fct/' 
ASWw^-fLmSP^Wtc-f^yjiA^l 1 Sr^fiK-r 

hz\tiz£&ftmiz^x%mti>. ^-r> m4t3-i;^ 

I35C K®WJt}J:tf : A®ffi!l*»'i>^®^S^-C'f *y&. 
W&X'Tfrt'ft'&ffJ * y&XZfr^tztSr&comteX'h 

[00493 B4 iZ^TX O IZ. K®til*^^ffiCCjto 

r-f *vm.*.*'fiok. ?->*7wmzt3t-r&ftfe<?) 
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'jn^yayiRl 0 l*T4*>1£AflUftl 1 i 0 

4 5 *>T\ 4 *^&A«« 1 1 Kistt* S»***««T 

[0050]i5 tZ^tX o t,Z, AffifflS*»4>£ffi£«o 
T>f :t>i±A£*T 3 k . 04 k l±mzf- ^S5* 5 ffiM 

XJf*. ^b^N-^-ynv^y =»vgi£l 0 14>T' 

-f ^-vaAfflJS 1 1 «fc o r y- HfiijcfflSta-wtcaifJ^ 
/a»»Tft o . *<rmm±&zmifi4 * y&xm® 1 1 

[0051] J-Xh£OSiBfl{±. KBofflUfcitf ABff{B]*>£>:£ 
KIIfciVAII*^. fiMj-Wfc'f:+>'i£A£fi : 

•thZbtth. 

[0052]-«:^. N-y'J^yiSlOlrtOK 
ffifflJtfJ^&AfSJ* 1 2 CD^C ioT. ? - >=*:7 ^ 

0 1 *T'# 7— Hi 9 dfiSLT s Sfrfrft^iSjMKSqt 

USSHs-^* .1 k 3: < Sf^^A^J* 1 2 IgigS-iliS-f 

«*>'fPiU ? ft «> -I k tcSr £ . 
[0053] N-y'j3VSIl Ol^Affil 

tf#K£Af»* 1 2 WSRElCfc ot. ^SAltS 1 1 

fc£Wft«**ljTi3J:tf. 7V— F*»6i£A3ii*ySsfcO 
=*r-r >J Ttf)-5*>. — £<08"J^^ y T*q?lfr£-f 
k=5r< Srct&MRttl 2ffiJSSriligrs. T%*>*>. 

7 4 7jm.ti*&<%h. m->x. h scouts*** 

P^«IS%SI**WMSft.S. -kCSrS. 
[0 0 54] &±cr>£olZ, N-^ij3>-SSl 0 

^ksb«U3 Awmizzti^tvswi-wzj j-y&xm 

tf 1 1 v!kT\ ft&Afttttl 2*W§tl 

*. -f *>-aiAfi«{l 1 fc^A«8ll 20S 

JiAII^l l<^IS$t;:«}:-?Tki^S:««t&#>\ lit 



[005 5] <A-2-3. 3SK*<7)^>w l rT\ ft 
&Xmt& 1 2^E«Oi>J^?rA§ < LiftS"* k . 

£*Sk. ^>-«E<?)tiini:, -eftuffd Jt*;Mf— Site 
OltJD?r*S<OT\ -^5j->-aA«^l ltf)iffll. *5«tt/ 
^v&ASftSl 1 ke»B£ASUgl 20®*gJt^ -r=Sr 

h-hmmtki i ot>irxi 2oco^agp^m. *>«i:unss 

[0056 ] H6t:f^-f^y4 jlU— yciot 

■&mw&r4 va? i b o<7>, Kmmaxx/Ammco— 

%<OMzmmfri:WM&LK:%>-&e>1&%T'$>K) . 3S&#<9 

[0057] El6i±^t=^ B ^r&^D^$r 3 0% 

if>f V*? 1 0 OtOKSffiabi.vMiAMffllo^Mtc-f^- 

56*^XL- * «E-f & tztb . * V 0 0 *U . 5 V k 

[0058] ll6*><bBBii(C#*»l>J: die. ^PgE^ 
#1 OOjwmc7)^m=:i3V^-C(i, ^BS^ftCifcKLT 6 

$mmz7-^*-7mi5\tfmffi2tixi^h. ^ 

□gP^Sr 5 Ojumk-TSk. ^-y^7B$ra* J ±iSD 

[0059] Zom&lt, H56f«E^^ 'J^^T'li, « 
-&M(S ; 5:k'wjS^Pfl*^<^Jtffita: ( 5 0 0 £2 • c 
mJ2Lh) *i'iJ^>mWi.imm'fh<?>X\ =7 4 7-5> -i A 
tiiSD (500/xsecJiLh) -t&tzifr, -i *>HXm. 

js^®«*MN$<5rO-rr&k. ?->*7mz^tz-< 

W»>J^* { tgiD L s *jR4f y T<0 5 7 ^ A$iJfJf MM 

[0 06 0] E16{=*}V^TI±^P^Sr3 0%kL 

xcofecofflnmX'zsZsLU—i'ayZ'fT'ifzsSm:. JbSB 
3 0%k L^^tO^-V^^^rBWStJSifiS^il^^ 

hx-bh. 

[0061] yjL<7)t&m*t>. mm 1 1 o a xv 1 2 

0^OlfP^kS§P^c0SiS<Si±, ^IPSP^A 1 ! 0 
0//mULh. Hin*&*3 0XJaiTk«r*. 
[ 0 0 6 2 ] — mz. yU^yt^g^^-yt'-AC 
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ftno, 1 2 0<7>ttmz, mz-izxT-vv-^mim^ 

tztite , li 1 0 0 ju mgJK#£-g t % h . «-s 

— >-|3PSS:i@SE-f -5. 

[00 6 3] iit. g3P^S:til^&^lll7 2rffl^-C 
ta^-rS. i7«, i»l 1 Ofcit/l 2 0«g5W 

[0 0 64] at&ffcl 2 0Offflffif« 

*l-c, iBKflsi i o&xts 1 2 oa&mms.^ 

^10 0WK®J3j:tf Affico^SrS? J: d(=KIS^fL 

■i o*? i o o<!offis-(2:sco^i9^iiisw^ESL. m. 
st*nzwumE.v4 o o^Bt^aatciesL 

{cffij^B^SSWS-tTd. lOiJi; 

3 J: d (±, jgSSftscO^S: 

*t5. iWi^««J:tl»C:i;T. l*NOiB&fl:ll 
0*5i^l 2 O^SIScOiiSWCElM 'J^IOOM) 

[0 0 6 53 1 o^igffifS&E-'M 'JX? 1 0 OC 

ttLT. l»<05fiffi*l 1 OiJit/l 20£r#ffitfH^ 
*U SSUWB*K{±3ti8t#l 1 0i3lT/l 2 0Sr*»Lfe 

t/1 2 0i:1gI^JElM 'JX^ 1 OObVT^J X>h 

[0066XA-2-4. GUkXMttificDmm&im 

Htf&o*:*', Ne£tittf>ft6. Ar, Kr. C. 
Si. Ge^t'co> fi-^^-^Srfflv^^Wi. itife 



v ■> o fc|HJH**3r < . «M&EE S *»4>»5gffiSR P £ T'lz 

e s a> ^.fsafiSRp a -etc*, (t&^^Pi^^Ji h fp 

Tco 5 W 7 4 J±<r>WVm<?>&T SrRfeit-r S - fc #X°* 
[ 0 0 6 7 ] <A - 3 . W«»tt!ffl»*>J2Lh»^Lfc 

iatc *ftwiz{%%m)>&<?>&miiz£tii£. n-^u 

(HfflU mm-r^Jf -f * >-iiA^*S 1 1 S <?)SiJ«itc: 

[0 0 68] iSmbl lO&Xlfil 2 0COMPSP 

1 0 OjumULL. ISP^Sr3 0%OTt-r^Cli: 

[ 0 0 6 9 ] -5- LT . ULh^i ^ ^rlt'ttS-f'tJirr&tCS) 

i.SSi:, jglc^l 1 0^J:t^l 2 0 Srigil-fixtfJi 
<, ^iWmjE^ U^.^ 1 0 0»ifi!**^<7)i,^i:|Hlt 

[0070]^, Ne^rfc-^fi-f Jt>-& 1 0 OMe V 
Jt^t^H LXm^-i *y : &XZ'<l oZt 

[ o o 7 1 3 < b . mm<oBB2 >*?m<rzi&&mtfeco 

BS2tU. S8*3«fct«ia9€rfflV^TiHBc^ J ryT<7) 
[00723 <B- 1 . ^df-vUT<507-f A$IJ 

iip<7) : i ; ^atj*-^>ia l — HI 7 £rfflvvttftiflL>t:$$e(yto: 

^SII»£^H51T-{±. N-y'j3>Sll 0 lftCDK 

i £ s irmiz-o \i \x mm v tztf . — urnm tz*t l 
xizi£®izm2,'(*>'&jKmmz&&L. fei^®<aii=(i 

vj.T*muzi%&m}feco&m2 1 lt. — 
[0 0 73 3 <B-1-1. 4*vi&Kcnmm>m2i l z 
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x. Kscojigssiatcti. &mfcx'm&2tuzmm#i 

3 Otf&mZtlX^Z. jggEttl 3 OJiKBSrS^Kig 

[00743 z<dx a i-. Kso±g?siao^t>gK» 

1 3 OjMS^£irfcalf&ElM' i o 0£*t L 

Vt'-A10&S5Mtl.t> 13 0 <?)R9PSSH L 

frh, ^x^U^-S-f^->-t'-i 1 0*saA$fl, a: 
(flDffix*/^— ) ■tcj6fcjfc»Sfc:. 4;*>ii 
AfBigl l*«»»Wtc»K3*t6. AB5ffl*>4>SS 
x*/t^F-fi.-f 3j-^fc'-A 1 0 iWfrth b , x*;Wf 
- (Jnilx*;l^-) fcyBtfe*Sti< -f :t>-i£Affi*$ 

[00 753 -tjr^&Affittl 1«0#J«»S 

(4. KHWT-tiPffitWS 103tN-i/'j3 >SK 1 0 

1 <Ojg-£ffi± 9 i> . N-i/iJJi'SIl 0 WfiWktc 
AffiffllT'ti. P*fi£i&f 1 02iN-y'J3y 
M10 1WBS^l±i5i., N-yUa^MlOlO 

[00 763 S8(=:t5V>T{i:, N-^l>n>g<£l 0 1 

lcoiaii:. 3EK#1 3 OCJ: O^x^-rt^-S-f 
^yf-Al 0**jgi&$*U ^*>-A*&A£:h.T<,v5:V-> 

Afli^c 1 1 Us N-yij3 >-S<£ 10 1 <0¥®:frfafc:£: 

mzm-*xm&-£tix^&. 

[00773<B-l-2. tf-ffiStfHSA, 
AtcJ:i.^ffl^m>^c:T\ N-v-'javStlOlfJ 
<7)Kffi(BiC|[5^(c^3*->-aA^«£l 1 SrJ&fcU AM 
*>&ASIi*l 1 £^j£-f ^:^;:J: 
&ftu8$&^!i:^::-^Ti^^HJ^-f & . KiimcstMic^^^ 

itfcv^T^BjL^«t5(c -f it-y&xmmi 1 

AfStt. 1 2 ^/jNtC «t 0 ^^BESrftJfSPT'ls & Z b T* 
0 . AffiffiK^Cig* 4 i"&Affi$ 1 1 £^£-$-6 

&fmt:)mx'$&tbuz. *y$.EEzmw-tz>zt& 
m&z&wx-z&m-tx'KK . ^>-liffS:»Jffli-rs;t 

[00 783 KfflM* i 4>£0'f^yMMfiSr<I'Kt 



£&mcr>ftmzS3ZX'Z h . 

[0 0 79] <S>ib<S> k <OR&£ 1 0 : 1~ 

2 : l<ommX'$3£.-rZZtX\ VHjE^StST- 
*. 4> K t 4> A <OJt^5-2 : 1-1 : 1 O^HT'S^E-f 3> 

[0 0 80] El 9 C 4> K t«>A^Jt^<7)^5gtC^tt-S.^ 

^-^3T7^iaT 0ff t L, 4> l( t<I>A^>ifc*2r^'f7-A 
~D<04ffl»fcU WI8*»fe^fH!Mt*«tot*Jefli 

m*wtt*t>&i,zmfr? \ / z-on.x-&imm&4>tot 
izmuLx^z. 

[0081] Sr**, 9 4 V A\m#kt nmz KflBM «t 0 

«&> tigp^B^it . a mwfr t> \±&mmm td&& 

li. TBtCOVvcU;*,, : 4>«= 1 = K ?4 7CI,Z 
OV^Tti^K : <f s =2 : 1. ?4 rDtZ-PV^T{i<J> K : 
3>a= 10:1 fcSroTV^. 

[0 0 82] S19(C±J^T. ^'f rB— DcO^ftttc^a 

Tizm-fx^& lxh *) s ^o^{atfo«ra](i— jerii* 
[0083] ^{aB* b jcffli^-^^-ftBi»fa^ffiif 

7D< C. BOJlT'hP-K^^RI^vfi^SixT^ 

MoT, jj-^mflE^iST^-e^sftt-ri.^ ^~ 

[0084] -fttH. *>W£a&TlHtt:$&a,*:m 
<L» * K i:*A^itS-l : iB&lz-th Z bX\ 
[0085] — ^-^^^Sr^SSSL^iiiftSrM 

l. <j> K t*A<^itSr i o : inmz-f2>zbx'*>ms. 

[0086] 3r*J. * K i:*,WJt*t. 10:1-1: 
1 tOlEfflT'SiJRSi-.& Z b IZ X 0 . ^yffiJ^Bt CfettS y 
- h^tt ( y— hmSV GI y- h^;g£ I GI tO^lf*) 
cn&ft&nmthz b%>x%&. 

[ 0 0 8 7 ] y- hWttW^-ftirfflli'JT-ls K 
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[00883<B-2. ^fiS^ffl$&m>ULhSi B J Ltz 
#fl*)C>ftf>i£AfHl£l lSrJ&SiU AffifflKc^lcig 

vaAmsi i ^«t6;itr. ^-v*?^ 

IBfcJfllBT* ;*^1g££f6iJ8|i-r&,r k**T' 

[0 0893 ^K^^A^tt^Sr^S-r&itT, 

[00903 ^k^A^it^. 1 0 : 1 — 1 : 

1 OEHTSiJRB-r * Z b lz£ 0 . ^viSfmtfcltS 

- ( y- h*ffiV 6I k y- htgSS 1 gi k ) 

[ o o 9 1 3 <c . mm<v&m3 >*&.mzi&hnm<r> 

W& 3 k LT . 0 1 0~H1 3 SrfflV^T^-Sc^f -r DT<0 

v ■< y ? 4 j*.mnnmzr>x -^xmmth . 

[00 9 23 <C-1 . 'jmi^cvVTV?-* 7*4 

«S«St«ffiltli. N-xl)3VM10 1l*IOK 
ffifflJfe it/AMJfltc^ix-mafrfrWK-'f *>iiA$Sig 1 

i zB&L-t&JTmz-o^xmwLtitf. mmmiz^mz 

&m.fe<r)Wm3 b LT. PSB«*cAJ*t=**-f 
[00933 <C -1-1. -f *y>&x(r>im>m2\,z 

BSLTM jfviiAco^ico^TiKBB-rs. Hi oizn 
V vc . K ®*3 «fc If A® co±S?^tcti3Slc*{SEia S *L 

[0 0 943 ClOiet-. KMfcJ:lfAffic7)±SP?Eia(c 

*fLT. KWWaitfAHfflto^ MtliN etct'(0& 

- (iraatx^udf-) cBtfcSSt, -f^aAfits 

1 l^JStciSoT^jS:$^i.iktc=5r2.. 
[009 53 i^-C, *>-&AfS*£l IcoW&WZ 
<i. KmWX'liP&Wcm 10 3iN-^'J3 l o 
l<0l£-g-ffij:9k. N-y'ja^SSl 0 lOfiffJlkSr 
Si^t;. AWTIi, P'fcttScEl 0 2i:N->-U3>- 
g&l 0 1^-^-BJ: 0 N-y'J3ySlgl 0 1<0 
ffifl k * & J: 3 £!£5£ $ *i* • 

[00963 <C -1-2. Mtffi£flS£AK: iSftMBSft 



ABSfflRc-£i£ffKM * yiiA^tS 1 1 !:«)£t5; k 1= 

•fcs^ffls&^^-pv^rsiBj-ri.. Kisoei*3j:VAisffljc 

mi, m4t$£Vm5*m^XMajiLtz i?t:. 
ttSiS. flg-aT. £k"C. 

x\ Tt^Bbf-yxyBfisn^^— vxym&z®. 
m-rzzb&x'zz. 

[009 7 3 4fc. KffifflH^^^jr^WiSr^Kk 
L. Affiffli#^^f #:xBIS*fi£<l>Ak L. McB*>£><0 
^fHH»*t«toti:U 4>ib<t>t<vitm*3Zm-tS>Z 
kt\ *>^B.bf— y^y^(r>bu— \**7ffli%* 

[00983 -t%hh. «D K i:<I> A <Oj:t^Sr0. 5 : 1~ 
1 : ltf53EfflT3EH-rS.IkT\ H9«rffi^T»H^Lfc 

[00993 <C - 2 . MtPiata^^uxyx-fo 

*S?JficO?B©T'ti. ^Kk^ftOjt^O . 5:1 — 1: 
1 0)®MfiX'hl<—\ ; *7ffl&t:&McO&mz$3zX% 
^b^o^m^LX^ht^ ZtM. ^x^udf-S 
>f^t'-Al 0<7>&7)\'^yMttiZ~?%:tfZ>. 

[oioo] ai it. m&±w®M*'<T -otim^^ 

-f^^SJiNe. Jn3t^*;l' ;3 f-ti2 6 OMe V 
1 0 5umm<r>A 1 (T^5-^-^) <F>T7*/—->< 

&-fr?&ZbX\ ?±A^SS:WSL. <t> K fc 4> A <?5Jt*ti 

1 : 1X$>Z>. &tz. HMcotzMz. H <*S) 5:4. 

5MeVlCjp3HU. 3 OjumJPcOA 1 <7^T7"V—^*iX 

LXfm^tz&SkZni-r. 

[ 0 1 0 1 3 01 Hi. flWiSr-^H-PlStS^totk U 
«tt**^«EV 0B i:L-C. Hr&rMMBi<t>totb*yW. 
&V an com{%*^LX^h. -fLT. NejiA«0*S*Sr 
HAT. H&X(Dte%k : £:&itcZWfiX-7jkLX^&. 

[0 1 023 01 lfrt> B nt>1)*%£ol~. Ne^EA^ 
^•(i:!»1±*iia* { -^ltPSStS;<I>tot* i 2x 1 OVcm^ 

2X 1 0ii/cin2cr)^ffll*l(wJ[!Z4oT 

n e aAco^m b n&.A(om&bim i^tzm-s. n ^5*- 

ei£AtfO^*^3{i'2 X 1 O'/cm' b\-?iXli. HSA 
<7)^IM6X1 O't/cm'TSO . HiiAW%& 
0*-J3%SJg^-oTV^S. HaA<0(4«<0f-^lil 
~?X'hhtf. NeiiAO*S*k|5l«^*t4lc^r^i:^ 
-Tiitf. NeaA^«3wklcJ: , 9l : L-<iS^J:^ 

[0 1 033 ZimiJK^S^eO^^vW #>\ -T^ri>^ 
^^^rfflv^S CI b IzX *) . fRS<a«ffi£-C'%t-ri» 
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[0 1 04 3 &7)Vx->xiUz£h?ii&<r>l'>tLT 

^^^■itB§*ffi^*r6*T^ra$r i t-ttiti. n 

e&AfcS-f6l$rat±'eo3 0#m«Tfc : 2r9. 4* 

y&kizm-t&fZffltfjMizimzti.. imvchim v 

[0 1 0 53 3:*$. CKOi d tJH^^-l-f tfvt* 
[0 10 6] <C-3. Jl->-^ffii:j£iaS^fit^b 

v*4£ktcj:saH«±. ±Liz%mLti& i ftmi*<7>i&y 

[01071H12K. «»t::*5'«EV OI1 i:U JSStt 

£\ -f ^^JiN e . Jn»x*/U4r- 1± 2 6 0 M e V 
T\ 1 0 5>umJlcOA 1 ( $■=.>> A ) tfOTTV—^ 

0)tZ#>lZ* H (*&) $-4. 5MeVt=Jn88U 3 0/x 

[0 1 0 8] El 2*^BJ4>^5:J: 5(:. Ne&A^SS 
%£<Oi£0f£1KffiQir<4* HiiA^-^Cit^T 5~~ 

[0 1 09] Zeom&li. N-j/'Ja^lSl 0 lftlz 
SASfutN e m^liS i H^S: 'J =M ;H,TB&-fl> 
Clfckr&S. NeHftS iM^^$J±5fi<KL.T^& 

h £ fc (c=5r « . L #■ t> » ifozmi Lfc J: 3 C^tHSWf Jl 

4NefFF*>«Rt,iJW0r<. BWHW*fri: UTIHWa* 

[01103 =5r±3x ^>ms.hm.m%MMm.bcr>vv- 

ft, *>im y x * fciwawkr * & i t s . 
[0 1 1 1 3 <c -4. Bi^^-l-f^^t'-i.^) 

tiix/mmcmm2izinf^^^-ms 



[01123Hl3fc. m*^-t-( ^h'-^a 
AJ-tTO^OS^Ev—^yxSr^-r. Srfc, 013 

-T. Ol 3lc^$ix*iot. JBIBRlfc:*^ 

£ 5'C/m i nOT^SSSJE ( **zl±i&mSZitU-b 
R. T. ) T'HiSU 3 5 0-4 0 0'Ci:tS. 
[0 1133 mz^ JffllBIR2fc*$Vvr, ;?SJ££3 5 0~ 
4 0 OiCCfitWLfcttlirC, fcfe7^JC.>-XS¥*« 1 x l 
0 9 p c/cm! • s e cOT^^TM X^WA^ts: 

[ 0 1 1 4 ] <f * VSSStifcTf&li . 8513 R 3 icfev >T . 
5'C/m i niaT^iaS^ffi ( IfcttftflBSftU— b 
R. T. ) TKfcSU 

[01153 feLtOi d^r#ia. KMSora-fex2rtrd 

500Q-cmJlh) ia*^*fctf>. FZ (FLOATING 
ZONE MELTING) i -^"CSBSSiX-S.^. |3ISj£ti: & 
kC . O (KSS) ^<0^*i6»*)a!US* ? <£< : Sr^^ 

^:k'*<aofc-o7t*^. KSL^-rv^tv-i'p^tt^^LT 
[01163 «i«EE"9--f W10 0<7))&££ 

3 5 o~4 o ox:fc«»tfc*arc-c-f *>mi£?fZ: 
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